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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a thick film of tape4ike oxide superconductor by a MOD(metal organic 
deposition) method using TFA(trifluoroacetate). 

SOLUTION: A mixed solution of TFA salts, which contains a prescribed molecular ratio of metal elements 
composing a RE-base oxide superconductor, is applied onto an IBAD composite substrate, calcine -processed to 
obtain a precursor, and the precursor is heated for crystallization to give a thick film of tape-like oxide 
superconductor. Several layers of the precursor are formed on the substrate, and by performing the calcination 
processing for except at least the most outer layer of the precursor within the temperature range of 250 to 350°C, and 
the steam pertial pressure of an inducing gas in crystallization heat treatment atmosphere before crystallization of the 
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most outer layer of the precursor within the range of 0.5 to 3.2 vol.% in order to easily obtain the thick film of a tape- 
like oxide superconductor. 
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CLAIMS 



[Claim(s)] 

[Claim l]In oxides superconductors which performed crystallization heat treatment to an 
oxide superconductivity precursor which applied on a substrate a mixed solution of metal 
organic acid salt which contains each metallic element which constitutes oxides 
superconductors by a predetermined mole ratio, and performed temporary-quenching heat 
treatment, Thick film tape shape oxides superconductors, wherein critical current density 
[ in / at 0.5 micrometers or more / in thickness of oxides superconductors after 
crystallization heat treatment / 77K ] has 0.7 MA/cra 2 . 

[Claim 2]The thick film tape shape oxides superconductors according to claim 1 to which 
an oxide superconductivity precursor is characterized by particle diameter of a 
crystallized oxide which exists in the film, and fluoride being 0.3 micrometer or less. 
[Claim 3]The thick film tape shape oxides superconductors according to claim 1 or 2, 
wherein a two or more layers oxide superconductivity precursor is formed on a substrate. 
[Claim 4] The thick film tape shape oxides superconductors according to claim 3, 
wherein, as for temporary-quenching heat treatment, temporary-quenching heat treatment 
temperature except an oxide superconductivity precursor of the outermost layer is 
performed at less than 400 ** at least. 

[Claim 5]The thick film tape shape oxides superconductors according to claim 4, wherein 
temporary-quenching heat treatment temperature is 250-350 **. 

[Claim 6] Thick film tape shape oxides superconductors of claim 1 thru/or 5 given in any 
1 paragraph for which crystallization heat treatment is characterized by performing a 
steam partial pressure in atmosphere not more than 4.0vol%. 
[Claim 7]Thick film tape shape oxides superconductors given in claim 6 paragraph, 
wherein a steam partial pressure is 0.5 - 3.2vol% of a range. 

[Claim 8]Thick film tape shape oxides superconductors of claim 3 thru/or 7 characterized 
by performing crystallization heat treatment before crystallization attainment of an oxide 
superconductivity precursor of the outermost layer in atmosphere whose steam partial 
pressure is 0.5 - 3.2vol% at least given in any 1 paragraph. 

[Claim 9] Thick film tape shape oxides superconductors of claim 3 thru/or 8, wherein 
crystallization heat treatment after crystallization attainment of an oxide 
superconductivity precursor of the outermost layer is below a steam partial pressure 
before crystallization attainment and is performed given in any 1 paragraph. 
[Claim 10] Thick film tape shape oxides superconductors of claim 1 thru/or 9, wherein 
crystallization heat treatment is performed in atmosphere which introduced mixed gas 
which consists of gas and oxygen which do not react to a steam and oxides 



superconductors given in any 1 paragraph. 

[Claim ll]Oxides superconductors are REi + xBa 2 -xCu 3 OY (RE shows here at least one or 
more sorts of elements chosen from Y, Nd, Sm, Gd, Eu, Yb, Pr, or Ho.), below the same, 
from — thick film tape shape oxides superconductors of becoming claim 1 thru/or 10 
given in any 1 paragraph. 

[Claim 12] Thick film tape shape oxides superconductors of claim 1 thru/or 11, wherein 
metal organic acid salt consists of any one or more sorts of trifluoroacetate, an octylic 
acid salt, naphthenate, or acetate given in any 1 paragraph. 

[Claim 13]Thick film tape shape oxides superconductors of claim 1 thru/or 12, wherein 
metal organic acid salt contains trifluoroacetate at least given in any 1 paragraph. 
[Claim 14]After applying on a substrate a mixed solution of metal organic acid salt which 
contains each metallic element which constitutes oxides superconductors which consist of 
REi + xBa 2 -xCu 3 OY by a predetermined mole ratio, In a method of forming an oxide 
superconductivity precursor, crystallizing said oxide superconductivity precursor by 
subsequently performing crystallization heat treatment, and manufacturing oxides 
superconductors by performing temporary-quenching heat treatment, While forming a 
two or more layers oxide superconductivity precursor on said substrate, temporary- 
quenching heat treatment temperature except an oxide superconductivity precursor of the 
outermost layer is performed at less than 400 ** at least among said temporary- 
quenching heat treatments, And a manufacturing method of thick film tape shape oxides 
superconductors making a steam partial pressure of introductory gas in said 
crystallization-heat- treatment atmosphere less than 4.0vol%, and performing it. 
[Claim 15]A manufacturing method of the thick film tape shape oxides superconductors 
according to claim 14 being a range whose temporary-quenching heat treatment 
temperature is 250-350 **, and being the ranges whose steam partial pressure of 
introductory gas in crystallization-heat-treatment atmosphere is 0.5 - 3.2vol%. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to thick film tape shape oxides 
superconductors which are built over oxides superconductors and a manufacturing 
method for the same, especially are suitable for wire rod-ization applicable to a 
superconductivity magnet, a superconductivity cable, electric power machinery, etc., and 
a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]Since the critical temperature (Tc) exceeds liquid nitrogen 
temperature, the application to a superconductivity magnet, a superconductivity cable, 
electric power machinery, etc. is expected from oxides superconductors. Various 
researches are advanced wholeheartedly. 

[0003]in order to apply an oxide super-** object to the above-mentioned field, critical 
current density (Jc) is high, and needs to manufacture a long wire rod, and on the other 
hand, in order to obtain a long tape, it is necessary to form an oxide super-** object on a 
metal tape from intensity and a flexible viewpoint 

[0004]Since superconducting property changes with those crystallographic directions, 



oxides superconductors need to raise in-plane orientation nature, and, for the purpose, 
need to form oxides superconductors on the substrate of tape shape. In this case, in order 
to raise critical current density, it is necessary to carry out orientation of the c axis of 
oxides superconductors at right angles to the plate surface of a substrate, and to carry out 
the in-plane orientation of that a-axis (or b-axis) almost in parallel with a current 
direction, and to hold the quantum unity of a superconducting state good. 
[0005] (RE system oxides superconductors (RE shows here at least one or more sorts of 
elements chosen from Y, Nd, Sm, Gd, Eu, Yb, Pr, or Ho.), i.e., REi + xBa 2 -xCu 3 OY, of tape 
shape) below the same, a system — the MOD method is known as a manufacturing 
method of oxides superconductors. 

[0006]This MOD method (Metal Organic Deposition Processes: the organic-acid-salt 
depositing method), It is the method of forming a thin film on a substrate by carrying out 
the pyrolysis of the metal organic acid salt, and heating and carrying out the pyrolysis of 
this, after applying on a substrate the solution which dissolved the organic compound of 
the metallic component uniformly. 

High Jc is obtained in a gassy process, and also by low cost, since high speed film 
formation is possible, it has an advantage suitable for manufacture of the oxide- 
superconducting-wires material of long tape shape. 

[0007]In the MOD method, if the pyrolysis of the metal organic acid salt which is a 
starting material is carried out, carbonate of alkaline-earth metals (Ba etc.) will usually be 
generated, but not less than 800 ** high temperature heat treatment is needed for 
formation of the oxides superconductors by the solid phase reaction which goes via this 
carbonate. Therefore, organic acid salt (for example, a TFA salt: trifluoroacetate) 
containing fluoride is used as a starting material, and the method of forming RE (123) 
superconductor (it is [ RE:Ba:Cu=l:2:3 and the following ] the same.) by heat treatment 
in a steam atmosphere and control of a steam partial pressure is performed energetically 
in recent years. 

[0008]The method of using this TFA salt as a starting material does not produce a 
nucleation in a solution, but can be done [ growing RE (123) superconductor epitaxially 
from a substrate by the reaction of a steam and the amorphous precursor containing 
fluoride, or ]. 

[0009] 

[Problem(s) to be Solved by the Invention]As mentioned above, when manufacturing the 
oxides superconductors of tape shape by the MOD method, for utilization, thick- film- 
izing for raising a critical current value (Ic) is indispensable. In order to attain a TFA salt 
by the MOD method which uses this thick film-ization as a starting material, it is possible 
to make high viscosity of the raw material solution containing a TFA salt, and to thicken 
a coating film, but. If the thickness applied at once becomes thick, when the quantity of 
HF which carries out decomposition generation at the time of temporary quenching, and 
CO2 gas increases, the phenomenon in which a coating film disperses arises and the tape 
shape oxides superconductors of a thick film cannot be manufactured as a result. 
[00 10] Although it is possible to repeat the process of spreading and temporary quenching 
and to thicken a coating film, it becomes difficult to make crystallization heat treatment 
generate the superconductivity crystal excellent in in-plane orientation nature on a 
substrate in this case. It is thought that it is because the nucleation used as the core of 



crystal growth produces this reason into portions other than a substrates face. 
[001 l]By having been made in order that this invention might solve the above problem, 
and controlling the temporary-quenching heat treatment temperature at the time of heat 
treatment of the oxide superconductivity precursor formed on the substrate, and/or the 
steam partial pressure of the introductory gas in crystallization-heat- treatment 
atmosphere, It sets it as the purpose to provide tape shape oxides superconductors of the 
thick film which has the tropism of your kind consideration, and a high Jc value, and a 
manufacturing method for the same. 

[0012]The crystallization heat treatment of one layer or the temporary-quenching coating 
film of multilayer structure can attain thick film-ization of these oxides superconductors. 

[0013] 

[Means for Solving the Problem]In order to attain the above purpose, an invention 
concerning this application claim 1, i.e., thick film tape shape oxides superconductors. In 
oxides superconductors which performed crystallization heat treatment to an oxide 
superconductivity precursor which applied on a substrate a mixed solution of metal 
organic acid salt which contains each metallic element which constitutes oxides 
superconductors by a predetermined mole ratio, and performed temporary-quenching heat 
treatment, It is made for critical current density [ in / at 0.5 micrometers or more / in 
thickness of oxides superconductors after crystallization heat treatment / 77K ] to have 
0.7 MA/cm 2 . 

[00 14] As for the above-mentioned oxide superconductivity precursor, it is preferred from 
a point of crystal growth to control so that particle diameter of a crystallized oxide which 
exists in the film, and fluoride is 0.3 micrometer or less. 

[0015]Thick film-ization can be more easily attained by forming the two or more layers 
above-mentioned oxide superconductivity precursor on a substrate. 
[0016]It is preferred that temporary-quenching heat treatment temperature except an 
oxide superconductivity precursor of the outermost layer performs the above-mentioned 
temporary-quenching heat treatment at less than 400 ** at least, and it is preferred 
especially that it is a range whose temporary-quenching heat treatment temperature is 
250-350 **. 

[00 17] As for crystallization heat treatment, it is preferred that a steam partial pressure 
carries out in atmosphere not more than 4.0vol%, and it is preferred that it is in a range 
(range whose steam partial pressure is 1.0 - 3.2vol% still more preferably) whose steam 
partial pressure is 0.5 - 3.2vol% especially. In this case, it is 0.5 - 3.2vol% of a range (still 
more preferably) at least about a steam partial pressure in ciystallization-heat-treatment 
atmosphere before crystallization attainment of an oxide superconductivity precursor of 
the outermost layer. A result of having excelled more for carrying out in the range whose 
steam partial pressure is 1.0 - 3.2vol%, and being below a steam partial pressure before 
crystallization attainment, and performing crystallization heat treatment after 
crystallization attainment of an oxide superconductivity precursor of the outermost layer 
is obtained. 

[0018]The above crystallization heat treatment is performed in atmosphere which 
introduced mixed gas which consists of gas and oxygen which do not react to a steam and 
oxides superconductors. 

[00 19] Although oxides superconductors are formed considering a mixed solution of 



metal organic acid salt as a starting material, as for this metal organic acid salt, it is 
preferred to consist of any one or more sorts of trifluoroacetate, an octylic acid salt, 
naphthenate, or acetate, and it is more preferred that trifluoroacetate is included 
especially at least. 

[0020]After oxides superconductors described above apply on a substrate a mixed 
solution of metal organic acid salt which contains each metallic element which 
constitutes an invention concerning this application claim 14, i.e., oxides superconductors 
which consist of REi +x Ba 2 -xCu30Y, by a predetermined mole ratio, In a method of 
forming an oxide superconductivity precursor, crystallizing an oxide superconductivity 
precursor by subsequently performing crystallization heat treatment, and manufacturing 
oxides superconductors by performing temporary-quenching heat treatment, While 
forming a two or more layers oxide superconductivity precursor on a substrate, 
temporary-quenching heat treatment temperature except an oxide superconductivity 
precursor of the outermost layer is performed at less than 400 ** at least among 
temporary-quenching heat treatments, And it can manufacture by making a steam partial 
pressure of introductory gas in crystallization-heat-treatment atmosphere less than 
4.0vol%, and performing it. 

[0021]In this case, it is preferred that it is a range whose temporary-quenching heat 
treatment temperature is 250-350 **, and is a range whose steam partial pressure of 
introductory gas in crystallization-heat-treatment atmosphere is 0.5 - 3.2vol%, and it is 
preferred especially that it is a range whose steam partial pressure is 1 .0 - 3.2vol%. 
[0022] 

[Embodiment of the Invention]As a substrate used in this invention, either a monocrystal 
substrate or a polycrystal substrate can be used. 

[0023]As a monocrystal substrate, a LaAlC^ (100) monocrystal substrate. (It is hereafter 
called a LAO monocrystal substrate.) etc. - it can use and, on the other hand, the 
composite board using the stacking tendency Ni-group board and the IB AD method (Ion 
Beam Assisted Deposition) as a polycrystal substrate etc. can be used. 
[0024]A stacking tendency Ni-group board is that to which for [ of the cold-worked Ni- 
group board ] your kind consideration was heat-treated and earned out in the vacuum, It 
is developed in U.S. Oak Ridge National Laboratory, and is called RABiTS (trademark: 
rolling-assisted biaxially textured-substrates). By making cerium deposit by EB 
evaporation in a hot inert gas atmosphere on this stacking tendency Ni-group board, and 
making a steam exist during this deposition, The thin film of the epitaxial layer of Ce0 2 
can be provided and what formed the thick film of YSZ (yttrium-stabilized zirconia) 
under elevated-temperature decompression by sputtering process on it further can be used 
as a substrate. This Ce02 layer and a YSZ layer have a function as a buffer layer, inhibit a 
reaction with a superconductivity layer, prevent the fall of superconducting property, and 
they are arranged in order to maintain compatibility with a superconductivity layer. What 
provided the thin film of Ce0 2 outstanding by crystallographic compatibility with a 
Yi + xBa 2 -xCu 3 OY superconductor (henceforth YBCO) on the above-mentioned YSZ layer 
can be used as a substrate. 

[0025]The composite board (henceforth an IB AD composite board) using the IB AD 
method, Irradiating with ion from an oblique direction to this nickel system board on the 
tape shape nickel system board (Hastelloy etc.) of high intensity by nonmagnetic. It is 
what provided the interlayers (Ce0 2 and Y 2 0 3 , YSZ, etc.) who inhibit a reaction with the 



element which has the tropism of your kind consideration which was made to deposit the 
particles generated from the target and was formed, and constitutes a superconductor, 
What made the above-mentioned interlayer two-layer structure (Y 2 [ YSZ, 
Zr 2 Rx20 7 /Ce02, or ] 0 3 etc.: Rx) Y, Nd, Sm, Gd, Ei, Yb, Ho, Tm, Dy, Ce, La, or Er is 
shown. It suits well (JP,4-329867,A, JP,4-331795,A, application for patent No. 333843 [ 
2000 to ]). 

[0026]In the invention in this application, while forming a two or more layers oxide 
superconductivity precursor on a substrate, enable formation of a thick film by 
performing temporary-quenching heat treatment temperature except the oxide 
superconductivity precursor of the outermost layer at less than 400 ** at least among 
temporary-quenching heat treatments, for example, but. When this crystallizes the 
temporary-quenching film of a three-tiered structure and forms oxides superconductors, 
for example, It means performing preferably less than 400 ** of temporary-quenching 
heat treatment temperature of 1 and a two-layer eye in a 250-350 ** temperature 
requirement, and it is satisfactory even if the temporary-quenching heat treatment 
temperature of the 3rd layer exceeds 400 ** of at least less than 400 **. 
[0027]In the invention in this application, although the steam partial pressure of the 
introductory gas in crystallization-heat-treatment atmosphere is made less than 4.0vol% 
and performed for example, in addition to two or more layer formation of a precursor, 
thick film-ization is attained also by crystallization of the temporary-quenching film of 
one layer using a hyperviscous solution in this case. 

[0028] In the invention in this application, while forming a two or more layers oxide 
superconductivity precursor on a substrate, are a thing under crystallization heat 
treatment which makes the steam partial pressure of the introductory gas in the 
crystallization-heat-treatment atmosphere before crystallization attainment of the oxide 
superconductivity precursor of the outermost layer less than 4.0vol%, and performs it at 
least, but, for example. When this crystallizes the temporary-quenching film of a three- 
tiered structure and forms oxides superconductors, for example, the steam partial pressure 
of the introductory gas under crystallization heat treatment of 1 and a two-layer eye until 
crystallization of the 3rd layer is started — less than 4.0vol% - desirable - 0.5 - 3.2vol% 
of the range (still more preferably) it meaning 1.0 - 3.2vol% of the range, and carrying 
out by coming out, and the introductory gas in crystallization-heat-treatment atmosphere, 
The mixed gas which consists of the gas and oxygen which do not react to a steam and 
oxides superconductors is used, and the steam partial pressure of the introductory gas in 
crystallization-heat-treatment atmosphere can also raise fixed inclination Shimo or a 
stage target, if the above conditions are satisfied. 

[0029]As for especially after the end of crystallization, although it is preferred to be 
carried out by being below the steam partial pressure before crystallization attainment as 
for the crystallization heat treatment after crystallization attainment of the oxide 
superconductivity precursor of the outermost layer, in order to control degradation of the 
characteristic by the reaction of a steam and a superconductor, it is preferred to introduce 
a dry gas. 
[0030] 

[Example]As example 1 substrate, the LAO monocrystal substrate (10 mm in length, 10 
mm in width, and 0.5 mm in thickness) was used. 

[0031]On this substrate, each metal TFA salt was dissolved in methanol so that the mole 



ratio of Y:Ba:Cu might be set to 1:2:3, solution concentration was adjusted [ 1. ] in 0.25 
mol /by Y conversion, and the raw material solution was created. 

[0032]This raw material solution was applied with the spin coat method on the substrate, 
and the coating film was formed. Thus, furnace cooling is carried out after heating to 300 
** with a low heating rate to the coating film on the obtained substrate under the oxygen 
environment having contained the steam, Subsequently, after applying the raw material 
solution further by the again same method as the above and forming a coating film, it 
heated to 400 ** with the low heating rate under the oxygen environment having 
contained the steam, subsequently furnace cooling was carried out, and the Y-Ba-Cu 
precursor was obtained. 

[0033]In the crystallization heat treatment following this temporary-quenching heat 
treatment, The above-mentioned precursor film was heated with the heating rate of 25 ** 
/ min under the hypoxia atmosphere of 10 3 atm having contained the steam, substrate 
temperature was maintained at 750 **, and furnace cooling was carried out, after 
changing the furnace atmosphere subsequently to a dry gas and holding for 10 minutes 
after crystallization heat treatment. 

[0034]In the above case, the steam was introduced in the furnace by carrying out 
bubbling of the inside of the flask into which 30 ** deionized water went introductory 
gas. The thickness of the superconductor obtained by one spreading is about 0.2 
micrometer. 

[0035]On the film produced by making it above, silver was vapor-deposited, the 
electrode was formed, heat treatment was performed at 450 ** in oxygen environment for 
1 hour, and the superconductivity film was formed. 

[0036]As for this superconductivity film, it was checked as a result of the X diffraction 
that YBCO is the main ingredients. 

[0037]About this superconductivity film, Tc was measured by the direct-current 4 
terminal method. With the YBCO (102) pole figure, c axis and an a-axis oriented rate 
were measured. The measurement result of Tc at the time of using a LAO monocrystal 
substrate, c axis, and an a-axis oriented rate is shown in Table 1 . 
[0038] 
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[0039]The raw material solution was applied on the substrate using the LAO monocrystal 
substrate by the same method as comparative example 1 Example 1, and the coating film 
was formed. Thus, after heating to 400 ** with a low heating rate to the coating film on 



the obtained substrate under the oxygen environment having contained the steam, furnace 
cooling was carried out and the Y-Ba-Cu precursor was obtained (number of times 1 of 
spreading). After heating to 400 ** with a low heating rate under the oxygen environment 
which contained the steam after applying the raw material solution by the same method 
as the above and forming a coating film on this temporary-quenching film separately 
again, furnace cooling was carried out and the Y-Ba-Cu precursor was obtained (number 
of times 2 of spreading). To two kinds of these Y-Ba-Cu precursors, henceforth, by the 
same method as Example 1, the superconductor was formed on the LAO monocrystal 
substrate. 

[0040]As for this superconductivity film, it was checked as a result of the X diffraction 
that YBCO is the main ingredients in each case. 

[0041] About this superconductivity film, Tc, c axis, and an a- axis oriented rate were 
measured like Example 1. The result was simultaneously shown in Table 1. 
[0042]The IBAD composite board which consists of Hastelloy / YSZ/CeC>2 was used as 
example 2 substrate. Have this composite board and about 10-nm average crystal grain 10 
mm in length, and 10 mm in width. On the 0.1-mm-thick Hastelloy tape, the IBAD 
method was used, the 1st interlayer of YSZ was formed in thickness of 1 micrometer 
under the room temperature, sputtering process was used on this, and the 2nd interlayer 
of CeOi was formed in 0.5 micrometer in thickness, and was created. 
[0043]By the same method as Example 1, the superconductor was formed on the 
composite board except having used this composite board. As for this superconductivity 
film, it was checked as a result of the X diffraction that YBCO is the main ingredients. 
[0044]About this superconductivity film, Tc, c axis, and an a-axis oriented rate were 
measured like Example 1 . A result is shown in Table 2. 
[0045] 
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[0046]Two kinds of superconductors were formed on the IBAD composite board by the 
same method as the comparative example 1 except having used the IBAD composite 
board which consists of Hastelloy / YSZ/Ce02 of Example 2 as comparative example 2 
substrate. As for this superconductivity film, it was checked as a result of the X 
diffraction that YBCO is the main ingredients. 

[0047]About this superconductivity film, Tc, c axis, and an a-axis oriented rate were 
measured like Example 1. The result was shown in Table 2. 

[0048]So that clearly from the result of the above Examples 1 and 2 and the comparative 



examples 1 and 2, Even when which substrate is used as compared with the case where 
the case where temporary-quenching heat treatment of the 1st layer is performed at 300 
** is performed at 400 ** when a temporary-quenching film is formed in two-layer, 
while Tc improves, it is admitted that the c-axis oriented rate is improving remarkably. 
Although a c-axis oriented rate falls as compared with the case where these values form a 
temporary-quenching film in one layer, it is shown that Tc is in an equivalent level. 
[0049]When a temporary-quenching film is formed in one layer or two-layer and 
temporary-quenching heat treatment is performed at 400 **, while Tc falls [ a two-layer 
temporary-quenching film ] from 92K to 84-86K to the temporary-quenching film of one 
layer, a c-axis oriented rate also falls remarkably. 

[0050]It is thought that this cause is because the epitaxial growth from a substrate is 
barred by generation of the 1st layer and the impurity layer of the interface of the two- 
layer eye at the time of crystallization heat treatment. As a factor of generation of this 
impurity layer, when temporary-quenching heat treatment temperature is high, 
crystallization in an amorphous precursor film advances, that crystal grain reacts to the 
1st layer and the temporary-quenching film of a two-layer eye preferentially at the time 
of crystallization heat treatment, and it is thought that it becomes easy to generate an 
impurity. 

[0051]When temporary-quenching heat treatment of the 1 st layer is made low and a 
temporary-quenching film is formed in two-layer from the result of the above Examples 1 
and 2, most differences are not observed in Tc and a c-axis oriented rate between the 
cases where the case where a single crystal is used, and an IB AD composite board are 
used as a substrate. Furthermore, most differences by Tc at the time of forming a 
temporary-quenching film in one layer and the substrate of a c-axis oriented rate are not 
accepted from the result of the comparative examples 1 and 2. 

[0052]Changed the steam partial pressure (1.05vol%) and crystallization-heat-treatment 
time of introductory gas in example 3 crystallization-heat-treatment atmosphere, and also. 
Temporary quenching was carried out at 300 ** by the same method as Example 1, 
temporary quenching was carried out at 400 more **, on the LAO monocrystal substrate, 
the temporary-quenching film was formed in one layer or two-layer, subsequently 
crystallization heat treatment was performed, and the superconductivity film was formed. 
The example which carried out temporary quenching to four layers at 300 **, and carried 
out temporary quenching of the 5th layer at 400 ** was also shown simultaneously. As 
for this superconductivity film, it was checked as a result of the X diffraction that YBCO 
is the main ingredients. 

[0053]Jc value and Ic value (voltage standard 1 microvolt/cm) of this superconductivity 
film were measured by the direct-current 4 terminal method. It asked for the integrated 
intensity and half breadth of the peak corresponding to a YBCO (005) side according to 
the X diffraction (rocking curve). A result is shown in Table 3. 
[0054] 
[Table 3] 
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[0055]Changed the steam partial pressure (4.2vol%) and heat treating time of 
introductory gas in comparative example 3 crystallization-heat-treatment atmosphere, and 
also. Temporary quenching was carried out at 300 ** by the same method as Example 1, 
temporary quenching was carried out at 400 more **, on the LAO monocrystal substrate, 
the temporary-quenching film was formed in one layer, two-layer, or five layers, 
subsequently crystallization heat treatment was performed, and the superconductivity 
film was formed. As for this superconductivity film, it was checked as a result of the X 
diffraction that YBCO is the main ingredients. 

[0056]Jc value, Ic value, peak integrated intensity, and half breadth of this 
superconductivity film were measured like Example 3. The result was shown in Table 3. 
[0057]When forming a temporary-quenching film in one layer and changing a steam 
partial pressure to 1.05vol% or 4.2vol% so that clearly from the result of the above 
Example 3 and the comparative example 3, the difference is small although some Jc 
values and Ic values change. 

[0058]A temporary-quenching film is formed in two-layer, and when a steam partial 
pressure is reduced with 1.05vol% and crystallization heat treatment is performed, as 
compared with the case where a temporary-quenching film is formed in one layer, Ic 
value of that to which some Jc values fall increases about 1.5 times. 
[0059]On the other hand, when a temporary-quenching film is formed in two-layer and 
crystallization heat treatment is performed for a steam partial pressure at 4.2vol%, as 
compared with the case where a temporary-quenching film is formed in one layer, Jc 
value falls remarkably, and also the result to which Ic value also falls is shown. 
Decline in the c-axis oriented rate of YBCO was checked from the rocking curve in this 
case. 

[0060]Since the crystal growth speed of a YBCO film will become large if the steam 
partial pressure at the time of crystallization heat treatment increases, the above result is 
considered to be because for crystallinity and a c-axis oriented rate to fall. 
[0061] A thick film is formed by one spreading with the high-concentration raw material 
solution which adjusted [ 1. ] example 4 solution concentration in 0.63 mol /, The steam 
partial pressure (1.05vol%) and heat treating time of introductory gas in crystallization- 
heat-treatment atmosphere were changed, and also temporary quenching was carried out 
at 400 ** by the same method as Example 1, on the LAO monocrystal substrate, 1 
stratification of the temporary-quenching film of a thick film was carried out, 
subsequently crystallization heat treatment was performed, and the superconductivity 
film was formed. As for this superconductivity film, it was checked as a result of the X 
diffraction that YBCO is the main ingredients. 

[0062] Jc value, Ic value, peak integrated intensity, and half breadth of this 



superconductivity film were measured like Example 3. A result is shown in Table 4. 
[0063] 
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[0064]A thick film is formed by one spreading with the high-concentration raw material 
solution which adjusted [ 1. ] comparative example 4 solution concentration in 0.63 mol /, 
The steam partial pressure (4.2vol%) and heat treating time of introductory gas in 
crystallization-heat-treatment atmosphere were changed, and also temporary quenching 
was earned out at 400 ** by the same method as Example 1, on the LAO monocrystal 
substrate, 1 stratification of the temporary-quenching film was carried out, subsequently 
crystallization heat treatment was performed, and the superconductivity film was formed. 
As for this superconductivity film, it was checked as a result of the X diffraction that 
YBCO is the main ingredients. 

[0065] Jc value, Ic value, peak integrated intensity, and half breadth of this 
superconductivity film were measured like Example 3. The result was shown in Table 4. 
[0066]Enlarge concentration of a raw material solution and the temporary-quenching film 
of a thick film (0.5 micrometer) is formed in one layer so that clearly from the result of 
the above Example 4 and the comparative example 4, When a steam partial pressure is 
reduced with 1.05vol% and crystallization heat treatment is performed, as compared with 
the case where a temporary-quenching film is formed in one 0.2-micrometer-thick layer 
(refer to example 3), Ic value of that to which Jc value falls to about 60% increases about 
1.5 times. 

[0067]On the other hand, enlarge concentration of a raw material solution, form the 
temporary-quenching film of a thick film (0.5 micrometer) in one layer, and when 
crystallization heat treatment is performed at 4.2vol%, a steam partial pressure. As 
compared with the case where a temporaiy-quenching film is formed in one 0.2- 
micrometer-thick layer (refer to comparative example 3), the result which Jc value and Ic 
value are also large, and falls is shown. 

Decline in the c-axis oriented rate of YBCO was checked from the rocking curve in this 
case. 

[0068]If the steam partial pressure at the time of crystallization heat treatment also 
increases this reason, the crystal growth speed of a YBCO film will become large, and it 
will think for crystallinity and a c-axis oriented rate to fall. 

[0069]The IBAD composite board which replaces with the LAO monocrystal substrate of 
example 5 Example 3, and consists of Hastelloy / YSZ/Ced of Example 2 was used, and 
also the temporary-quenching film was formed in one layer or two-layer on this 
composite board by the same method as Example 3, subsequently crystallization heat 



treatment was performed and the superconductivity film was formed. As for this 
superconductivity film, it was checked as a result of the X diffraction that YBCO is the 
main ingredients. 

[0070] Jc value, Ic value, peak integrated intensity, and half breadth of this 
superconductivity film were measured like Example 3. A result is shown in Table 5. 
[0071] 
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[0072]The IBAD composite board which replaces with the LAO monocrystal substrate of 
comparative example 5 Example 3, and consists of Hastelloy / YSZ/CeC>2 of Example 2 
was used, and also the temporary-quenching film was formed in one layer or two-layer 
on this composite board by the same method as the comparative example 3, subsequently 
crystallization heat treatment was performed and the superconductivity film was formed. 
As for this superconductivity film, it was checked as a result of the X diffraction that 
YBCO is the main ingredients. 

[0073] Jc value, Ic value, peak integrated intensity, and half breadth of this 
superconductivity film were measured like Example 3. The result was shown in Table 5. 
[0074]By the same method as Example 4, the IBAD composite board which replaces 
with the LAO monocrystal substrate of example 6 Example 3, and consists of Hastelloy / 
YSZ/Ce0 2 of Example 2 was used, and also the thick film was formed by one spreading 
using the high-concentration raw material solution, crystallization heat treatment was 
performed and the superconductivity film was formed. As for this superconductivity film, 
it was checked as a result of the X diffraction that YBCO is the main ingredients. 
[0075] Jc value, Ic value, peak integrated intensity, and half breadth of this 
superconductivity film were measured like Example 3. A result is shown in Table 6. 
[0076] 
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[0077]By the same method as the comparative example 4, the IB AD composite board 
which replaces with the LAO monocrystal substrate of comparative example 6 Example 
3, and consists of Hastelloy / YSZ/CeOi of Example 2 was used, and also the thick film 
was formed by one spreading using the high-concentration raw material solution, 
crystallization heat treatment was performed and the superconductivity film was formed. 
As for this superconductivity film, it was checked as a result of the X diffraction that 
YBCO is the main ingredients. 

[0078]Jc value, Ic value, peak integrated intensity, and half breadth of this 
superconductivity film were measured like Example 3. The result was shown in Table 6. 
[0079]As compared with Examples 3 and 4 and the comparative examples 3 and 4 for 
which the result of Examples 5 and 6 and the comparative examples 5 and 6 using the 
above composite board used the LAO monocrystal substrate, respectively, the result 
which shows the tendency for that of Jc value and Ic value falling to be the same was 
obtained. 

[0080] 

[Effect of the Invention]As stated above, the temporary-quenching heat treatment 
temperature at the time of heat treatment of the oxide superconductivity precursor formed 
on the substrate and/or the steam partial pressure of the introductory gas in 
crystallization-heat-treatment atmosphere are controlled by this invention. 
Therefore, the tape shape oxides superconductors of a thick film which have the tropism 
of your kind consideration and a high Jc value are obtained. 

While the crystallization heat treatment of one layer or the temporary-quenching coating 
film of multilayer structure can attain thick film-ization of these oxides superconductors, 
In order to form a superconductivity layer by the MOD method which is a gassy process, 
it is suitable for a long wire rod, and the manufacturing cost can be reduced remarkably 
and it is suitable for the application to a superconductivity magnet or a superconductivity 
cable. 



(i9)B*H#fFjr (jp) 02) & Hi ^ It & fH (a) (nmmmm&mm 

#^2003 -34527 
(P2003-34527A) 



(43) HtM 0 ¥^15^ 2M7B (2003. 2. 7) 



(51) IntCl. 7 




F I 


?-Y>r(##) 


C 0 1 G 1/00 




CO 1G 


1/00 S 4 G 0 4 7 


3/00 


ZAA 




3/00 ZAA 4 M 1 1 3 


H 0 1 B 12/06 




H 0 1 B 12/06 5 G 3 2 1 


13/00 


5 6 5 


13/00 5 6 5 D 


H 0 1 L 39/24 




HO 1L Z 


9/24 B 








M?&%.(DWt\5 OL (f 9 I) 


(21)£tifS#if 


$#§12002 — 89 1 86( P2002 — 891 86) 


(7DHBA 


391004481 










(22)£t}ffiB 


¥^14^ 3 £27 0 (2002. 3. 27) 




3G!£fSSE^5Tll34#3^ 










(31)«5fe*±36#^ 


!ftS!2001 - 145600 (P2001 - 145600) 


(71) tUP A 


000002255 


(32) ££0 


¥J&13^ 5 £15 0(2001.5. 15) 






(33)M5fcH£3gg 


0* (JP) 




n&)mimm\ m^m^ 2 ti 1 « 1 














(71)H§iA 


000005186 






















(74)ftaA 


100077584 



















(54) [ftiflogft] «R?-^gMt««W*RWO«ft*tt 



(57) 

mm] TFA£fflVvfcMOD££J;9)W&9T-T 

7C**Hff^ ; e/^bT-^TFA^^§?S& I BA 

HilSBflc 6 fc fc fill««3^ 

-3 5 (rCWffiHftT". MSb^IMS+^SK t 
4><9#A#Xtf>*^#JEE£ 0. 5-3 . 2vol%(?) 



4/14/2008, EAST Version: 2.2.1.0 



1 

m^mamwm/frnmz&o . 5u^i±.x\ nt 
izh ft h m-wmwfi o . i ma/™ 2 z^iztzm 

[ 11*112] mitmmmmmmmt. *com#tiztf&t 
h tuM: LtzMimmy «y m^ss^ o . 3 urn. 
T?t>&z t mm-t&mm 1 ib««wist-t« 

mztix^&zbzmtt-rz imm 1 xt± 2 lea^jf 

[ it*ii4 ] §>mm&mz. >j?%<bi>mm<?)&nm 

tassmmmm<mt ^ u > ferc-h 

bin z t mmktitmmsmmmmT-rvm 

ritsif 5 ] mmtim&mi. 2 5 0-3 5 orx* 
s - 1 -f * n*ii4 fatwi«x-7°«t:ft 

imim j te B B B ttiMi. ?i«#e#4 . 0 v o 
1 %\XYnmm%*x°'ftfrtih z t ^^ist -tsitssH 
1 jm 5 t^m^ 1 jsiaat^jf KT-7-«iMSHrti«» 

tt. 

[1M7] #SSfc#£Ett, 0. 5-3. 2vol%« 
7°«|g«S**S#: 0 

[11*118] 9t£< b i>m I I lu/M3,L«M«|s« 

s B H B €S'jaff«*s B H B ^«aii;. *^me#o. 5~ 

3 . 2 v o 1 %cD#H^4iTlf fcflS i k mWit -th 

mm 3 7 1 i-rtifr 1 mmmcomm^-rmm^m 
[it*H9 ] mmmimawmm#m&fc$m 
ftbti h z k z mm t -tmsm ^-rti^ 1 m 

* k Km l&v vfxmmmfr * &«al 
fcSH^TfTfcfu ; k itmt-t&mm 1 7^9 

[ff*Iffl 1] I^WPWMi. REi + x Ba 2 -x C 
us Oy (iitREil Y, Nd, Sm, Gd, E 

u, Yb, PrxiiHofr^rmztifz^Kkhm 

Sktvnmif&t. JilTlBl t „ ) £ 
t-|>li*if 1 1 0 1 vtffufr. 1 iIIBS<7)J¥§l^-Ttt 

[ff*il 1 2 ] £«r«M£J^ h U 7;^niiS, 



(2) WM2 0 0 3-34 527 

2 

IM^&l>ifc£#ffi^l>ff*mJMl nvfft 

1 »WKf--7lM«m«#c» 
[ff*« 1 3 ] ^< k i> V U 7/^ 

tit- 1 ses^jp mr-ymtm&wm. 

[1*114] REux Ban Cm Oy 

immmmmmm-i^mjtmm&^Htx^ 
&&m^mm&?^mmitMMJiizimitz^ vm 

10 m ^-cmhimmimt^ 1 1 i 0 ^mims* 

1 1 1 MfE«M»a« 3 *>^< t t«7hil 

m< sjwiBi ^ 4 0 0 °c 

*«TlfU . ^olufSM B B B tt9JMf?ffl^O»A#X 
W^a^ES- 4 . 0 v o 1 %JJlTt LTff 3 i t 
ffi t -t !> If If- 7°ttl£ft 

[i?A*iP 1 c ] fW^"OT<flltf/i : 2 0 -3 5 0 t V)|e 

20 ffi&*0 . 5 - 3 . 2 v o 1 %<7)|Effl-C-* 6 i k 

fl.It*Jl 1 4iett^J¥Mf-r«K{M««#:^S 

[^B^PSH^BH] 
[000 1] 

- 771/ , xwmmzwrnmmtwzmt & mmr 
-rmmmmm^ymmumzmti ... 

[0002] 

30 [ wmm ] mmmmmmi . xm*w&SL ( t 
c ) tfmftmmMMznz-&z\tfrt>mmm-?y*-v 

[0003] e^ft0«*^±i£o»ifK5affli-i ) ^^ 

«i. BWmSE^ (Jc)^<, *oS^iKtfSr 

[0004] ifciKt^hsm^ftJi-e^Sft^fiWiftit 

40 i 19 jB^S^ttj&^-f 5 - k tot, , ffirtSS^ltt^ l*j_fci 

^hzk tf>mxh *). zotMzh nwiift 

tt) SJIB^iMrinltWtfflrtElftl^-frT. 

[0005] -f- 7°«^RE^igttSm»#c. IP^, 
REi + s Ba 2 -x Cus Oy (ZZXP^Eli, Y, N 
d. Sm, Gd, Eu, Yb, P r Xi±H o frt>'MR£ 



4/14/2008, EAST Version: 2.2.1.0 



3 

US. 

[00 06] iOMOD^ (Metal Organic Deposition 

Processes : (±. ^M^KS^^r 

■fri. z t i/zi. *)mwLt^mt^mm-thijmvs> o . # 

M7n-b^tS^ J c#*#£>;h.|»flL l&axbTWSL 
[00 07] MODgrautfl tfMfn'$>SlfeK 

m^mi^i, tm%T>vn v±m& ( B a 
m& (Mxii TFAjg: by7!^oiiis) s-mn 

MWZ&K), RE (123) (RE : B a : Cu 

= 1:2:3, &TRt. ) ^ffMI" S^tfeWfi^Mtt 

[0 0 08] £0>TFA«*ajSHBfli:'t6;J5fffilis 

rXmlgftt^KJ^iOffiS^RE (123) 81* 

[00 09] 

mmmmiioti-mm] i&nxotz* mod 
mkwzwzitm^mtM (id ^i^st*^ 

J¥M^^S^^^T'* I) . £ £ T F Aig£ aj 

fetiS^, 1 0T'I£^f- .£>HJ¥*W< fc MS 

h fsvc o 2 atxtom&mxth z 

[ooio] ttz, wpfftRwmcoxmz&Lxmfi 
m*w-<-?hzbmihixhtK i<z>«^fctt, *&r B 

s^a 1 5: h m^mmwmw^mft t^-f sett 

[0011] tU^ffi^&jBSfctSfcftfc 

mwrnf^mmmmm-thzb^^m^ 

[00 12] I«flSfM>E#^)SiIft!.±, lVXli 



(3) mm 2 0 0 3-34 527 

4 

-ifM^iPi* ■ ri *s B f wi< xvmm-tz 

[00 13] 

^AmmmnkLtzmitmmmmmzm^ . mikitm 

10 )(M«SttM*W^ ! 0. SjunjyJi-e. 7 
[0014] ±i! 'Mlt JE ^l^l L ^|W>fc 

[ooi5]^:. taivmim&wmmft*. mm 
^zmmmm&thztizx ^mmitzx vmizmi 
t&zbtfX'^h, 

20 [0016] ±fEO«»Id 4>-&< fc t,*^hJf« 

m\mimMwmm^<m%m.mwm.^A o o°c* 
jBTfra ; ttmt t < . mmmm&&V2 5 

[ 0 0 1 7 ] § ^ »l«k±, ymmmf 

A. 0 v o 1 %OTc0«H^*T"ff 3 Z t tftt 1 1 < , 

mz, xmsnftEtfo . 5-3 . 2 v o 1 %mm (s 

fcjf * t < (i, ?K^^W l . 0-3 . 2voi%« 

30 a»H^tpfi0*^M*E£ 0 . 5 - 3 . 2 v o 1 %<7)tE 
H (SSfcif * L<(4, 'Jv*k;j-rk/;- 1 . 0-3 . 2 v o 

mss&mTvft oztizk->x£>o rnitz®mmi> 
tit, 

[oois] ntco^immmi, 7wm, mom 
mm fat kj6 l^v ^'xsy'KX^^^-sM^'x^^ 

[ooi9] 4Mwm<7)mim 

ximMu^-ftifr-mitfr^h z t &n± l 
< . mz, t h h u 7fr*umtm&ittjziLtf 

[0020] uiMKtzWimMmmmi. *msm 

14tiS55KB. AP*>, REi + x Ba 2 -x Cus Oy 



4/14/2008, EAST Version: 2.2.1.0 



(4) 

5 

wmwmmto m< swiss £400 

ME£ 4 . 0 v o l LTff oZbizX OSJ&r 

[00 2 1] £0)*§3\ M»1SS* S 2 50-35 
0 "C^iSIlT", ^^fe B ^Lf l «ll:HS\*^A^xto 
'fcSH : 0 . 5 - 3 . 2 v o 1 %cr>WBT'fo hZb 10 

4 1 < , # t , xm/bm 1 ■ 0 - 3 . 2 v o 1 
fcawau*. 

[00 22] 

[wmmmmmi *%wiz^xmmztizmmb 

[00 23] **S B a B SSt LTHLaAlOs (10 

m^izbtf?%, m&mibLx&mim 

N i I BADS (Ion Beam Assisted Deposit! o 20 

[0024] EftttN i mm. ^mmxuzN i 
— ? 'j -yyniiiSffiartaBfes^ rabits(s 

IS : rolling-assisted biaxial ly textured-substrate 
s) fc«v&*VO>£. ifiOESlttNiaROifc, iSS 

^fctiO, Ce02 «Xt°^i/-wWI«jfJi£f8; 

it. Sfet-t^K^t-y^lJy^ffifciOSfiBMfET 30 

T"Y s z ( a h y ) commzm 

^Ltz^ff^mUbLxm^hZbifiX'^h. ZcDCe 

o 2 Mmrszmw<^yrmbLx^mm^L. 

±IB«OYSZJi<7)±tYi + xBa2-x C us 
Oy (JUT. YBCOiMa. ) b<m$& 

mm&mz X 0 f«l£ C e O 2 t«t 

[0025] i BADftsfflv^a^aeE (ja 40 

T\ 1 BADMISa>5. ) Ji, #ffittT'^5i«o 

T~7«Ni^lI±(AXfD-ff) ^cONi^ 
KCeOz , Y 2 Os . YSZf) ZmWzhff)X\ 

iMco^mmi2mmmbLtz^ (Yszxazri 

R s 2 O7 /C e O2 X(±Y 2 Os ^ : Rx{±, Y, Nd. S 
m, Gd, Ei, Yb, Ho. Tin, Dy. Ce, LaX{±Er£^$\ ) 
^J:<3S^-rS (#Hf4- 3 2 986 7#, #IH¥4 50 



4/14/2008, EAST 



tt6H2 0 0 3-34 527 

6 

-33 1 79 5f, #112 0 0 0-3 3 384 3-^) . 
[0026] *«UtfeWll 0Utf . S«±fc@g 

ftwMwii ^ 1 = , w hbbuz^ mmm 
wio%&%< b %>mmvmfcmmmwiim< 
mmmm& 4 0 or*srcfr 3 <r 1 1 ± 0 , jjk 

s , 1RV2M3 n{%%mmm&m it 4 0 0 °c* 

St. 4 1 < ii 2 5 0 - 3 5 0 "COfflSiEllTlT ait 
£Stt LT £ 0 . 3 If B 4 0 0 °c* 

STCt>4 0 0°C&ttxTiHfISIi^^, 
[ 0 0 2 7 ] «i|ffl»^T(±. Miff. ^ B H B 

ttMmmm^m\$x<r>iiffi$s&E£ 4 . 0 v o 

l mFfc LTfro h^X'hhtiK ZcDi^lZlimWfo 

ffymmmmzMLxw^mmmkm^x 1 
WM^iuzx^xhmmitmm^h . 
[0028] ^m^mza^xn. mm. mm±m 
imm»mmmmcmmi&t& bbuz. j ^ B itm 
m#(?yj?%< b m^m^Mitmmmmmmm^ 
\m>m ^miffi ''i s 1 m 1 1 
e%4. ovo ixartztxmhcox'httK zti 

xco 1 ay^iB^M^bWi+^SA^'x^?^^ 

#JE£4. Ovo 1%OT. 4t4L<!±0. 5-3. 2 
vo \%cr>mm (WtZfttLKte. 1. 0-3. 2vo 
1 %<Dfffl ) , -Cff oZb iMM LXii D . teftMiB! 

lis i^tfxxxf&Mfrtei M-stfxtm \->t>ti.i& 
mwm a $ tim^ -mmmrxmmmz±^ 

[ 0 0 2 9 ] ife. ft^JI«0SHb!|*ii8TOmiBftw*Sa 

KkTtfvbti&ztmtL^tf. mz, m&imr® 

ttzMzmMx^mAi-t Z b ifi U\ 
[0030] 

mmb LT, 4%$ 1 0mm. g 1 0mm, JJ§ 0 . 5m 
m«lAO|g B H B i»ffllt„ 
[00 3 1 ] it0SS±t#^MTF AS& Y : B a : 
Cu«ot/Hb& I l : 2 : 3 fc&S J: o te* 9 J-Mzm 
ML, mm&t:Ytm.?0 . 2 5mo 1 /'J >y h/Pt 

[0032] £»JiM»*£8Ltfc:.xtV3- hffit 
T-C(K#iS»St' 3 0 0 : C 4 T'Sni! L £ fMP<TJ L , 

x-m±m t mnmmz x 0 mmmm s 1 t 



;rsion: 2.2.1.0 



0 0 3-34 527 



i&mms.T4 o o 5 cMn»u »«lty- 

Ba-Cu«»ft. 

[00 33] :»fi»ii:i<fe B 9 ftiiil(:£^ 

T(±, ±ie«t?lgftM^7j<^^^^ 1 O- 3 a t mtf) 
««#HflTT"2 5°C/m i n^#ifi}IST''MftL. 

[00 34] I4±«i§i^i^T. #^(i3SA#*£- 
3 o °c co ft -f :* y # so a i Jt 7 5 * ^ £ a' y y y y § 
•tirl.it t=t O^W^ALfc. 1 E0MiT1# 



* [00 3 5] GLtflJ; 3(cL-Cf#'bix^fi±!cJK*:S^ 

uts^ML. its»H^+T-4 5 o°ct" mr B i» 

[ o 0 3 6 ] . K^ T^iX^h'Hiv.f,';^. ybco 
Sit *siH2$ ^ . 

[0037] ^mnmmiz^^x . mmm-mtz* 

OTcfcfflSUfc. itYBCO ( 1 0 2 > i 

^«^«ot c c isatf a mm^mm sisuss 

[0038] 
[HI] 





1 JfcRM 1 


MS 


LAOIMSSS 


a#E38! (El) 


2 


1 


2 


MB Urn) 


0. 4 


0. 2 


0. 4 


Gt&Effi CI I5|§ : TC) 


3 0 0 


4 0 0 


4 0 0 




4 0 0 




'10 0 


cfter=j* (%) 


8 0 


9 5 


5 0 


aitsmmm (») 


2 0 


5 


5 0 


T c ( K ) 


9 2 


9 2 


8 6 



[0039] immi 

mm 1 1 3«fi0*ffi(c J "3 L AO#ghMHR£ffl^ 

z^tmmmm%Txi&m&mmx*4 0 o-c^t-m 
t^a, 'mixY-Ba-cummtkznfz (wis® 

»1) . SiMB«i<7)«M±t±iet|3l«0 

*a^-irX.^S«#ffl^TT"fi#fiaST4 0 
MLWUY-B a -C um&tt£#fc 

mm) . -ixc^mm^Y- b a - c u nwictt 

LTK«ftCT 1 1 H««7J£lci; 0 , ts*»#;£ L A 

[0040] z<nmw®mixwm<nm^ ^-rnh 
ybco tf±f&ftx*h izt &em § fut . 

[004 1] icOSfl»JStoV^T, HtSWl t|5|«t 

UTc, c attffifisfsfc jfflg Lfc. 3SII£^ 1 



* [0042] HJSM2 

IftUAXfoVYSZ/CeO! A>fe!5rSIB 

f«l:SU 1 Omm, til Omm, Jg§ 
0. lmm»AXfn-if-7lC, I BADj££ffl^ 
30 -CSfflTCYSZWSIl ttfSV* 1 jumWJiSKJiSJR 
U ;o±(:^'?.-/^ 'Jy/ffi^ffl^TC e 02 CDS? 2 

[0043] zcvmsmizm^Mmimm 1 1 n 
coamami xii0j/f«ga, ybco #±j£#r& s 
[0044] zcommmm^^x , ustw 1 1 natt 

LTTc „ cttaVaWlB|6l*£S!ISUfc. feS£ft2 

40 [0045] 
[*2] 



4/14/2008, EAST Version: 2.2.1.0 



GMtUlK (IBB : m 
&»M& ( 2 0 B : -C) 



mM2 0 0 3-34 527 
1 0 



c <K) 

[0 04 6] itW2 

S«tLT, l»J2WUfPVYSZ/CeO! 

I BADS^S«^fflV^IilWi:it»Jl >|sl 

±mf&itz, -commmmjixmmif^f^ ybc 
[0047] zcDmnmmiz^x, mmmi tmmz 

UTc, cffiS.V'af«[B]*^}|KL^» Sm^^2 

[0048] ja±<oiat0! i av2Mvwt(sw i stx 

2^m^Wt>P% X o 21(cfiML£ 
1 3 0 0Wr-5fc*££4 

fc*£Tt>, Tc#|6LttSi:i:«>fc, c«H|6|*&ef 

mi i *wEJi«Lfc*&£fcjt«i/c , c mimm&T 



g 2 

* B H H CW!B^ i jg a 1 2 ji g t 
[ o o 5 1 ] ttz. viknmm imf2cnmm^, 

*&t{±, a«t LT#M B B B £-ffl^±§^-t I BADS 

«K£ 1 l^ffMUcf«£OT cM'cil^I 
[00 5 2] ^JfeM3 

li,S,f^9iifim^4ic7)#A^^^^^*E (1.0 
5 v o 1 % ) i:^^t»IBtr B ^^X.^ffi(±, HMW 

i tm&yjfflzs. D 3 o o°c-effi^u S t>£4 0 0 

"CTiK^LT l a om&mm.^zwm* i *xi± 2 

iKUfc. ifc, 3 0 0rT4JftT1KMt5MS^4 0 



[0 04 9] «S^lflXii2JltcffML, MiM 30 08f«|g|L YBCOtf±j£#-CfcS£fcj&*BBS;fi 



PI! 5:4 00 ( "f T J4ui-i ; ifl^fl I* Kill 
<S^tdtfLTTcIi9 2Kfr&84~8 6K^i:ffiT 

[00 50] icOHHii. l^rflMSff^ 2 



[0053] j c \mu 1 c fi {wm 

fcx&ni0r (n>ydfy^*-y) YBCO (0 

o 5 ) iat*fjsst-5 v-?mft®gw*mzm 

[0054] 
[£3] 











LAOf 










1. 05 


1. 05 


1. 05 


4. 2 


4. 2 


4. 2 ; 


HM&SB&HI (min) 


6 0 


1 8 0 


300 


6 0 


60 


1 1 20 


**Bft CM) 




2 


5 




2 


5 




0. 2 


0. 4 


1. 0 


0 2 


O. 4 


1.0 


J c (MA/cm2 ) 


4 


3 


2 


3. 7 


1.3 0.4 


I o (A) 


a o 


1 20 


200 


7 4 


5 2 


4 O 




11448 18258 32628 1 9714 


11674 


15238 


¥IStS (de E .) 


0. 3 3 


a 5 7 


0 S 2 


0.3 8 


0. 7 1 


jO. 9 5 



[00 5 5] tmM3 &<vmiZ* *} 3 0 0°CT"«U S A>£4 0 0°C 

fa£hikmmmm^(^mA#z.cD7mMftE (4.2 L-zLAom^mttizmmit 1 2 sxt± sm 

vol r j - ,1 ijlfcm« r tc^i ^-z-m\ 1 f' ^PS-ffM 



4/14/2008, EAST Version: 2.2.1.0 



Ltz , z (ommmi xmrnarmm . y b c o 
[oo 56] zemmtmcojcm, icg,t-?s 

[00 57] M±<nmM3RV&fflt3<Vimfrt>W 
1 . 0 5 v o 1 %X(i4 . 2 v o 1 %fc3Efl:3*ft*^ 

[ 0 0 5 8 J * «H£ 2M«L, *SM^J± 
$■ 1 . 0 5 v o 1 %HJH r £ WS&flMaetL^ 

c «{±^®Tt-i> t w) i c fii± i . 5 fggjsman-r 
[0059] ^tiizMLx. mum 2 icmu * 

*5UHk£4. 2vo 1 VC^fL^ ! 'PI!rf&lt^ 

Os ^ CDiSs-SCD p y dr > ?A ~ 7&> 6 Y B C O CO c WS * 20 



(7) mM2 0 0 3-34 527 

1 2 

[ o o 6 o ] ii. tmm-i. mim.mtfe>mx.ft 
s&mmtz tYBc omcomcommm^ < & 
sfc«>, c $mimt>H&Tti c\t{zxhh 

[oo6i] wm\4 

mmmsiz o . 6 3 m © 1 /■> ••/ w^ik L^ita 
Ma#nm*^3iA^x«7j<^^E ( 1 . 0 5 v o 1 

%) t»«fB^fit«l ^»Jlfc^«^i£ 
t J: 0 4 0 0°CT«LT L AO#S H B H S«±tJf JK« 

ilMU. iWiBm^lHixSIiIiffwjftS, YB 
C 0#±jfcfrttt 5 - t * J 5H2§ ^ . 

[0062] :©st»i«jci, 1 cfi. 

[0063] 
[*4] 





**6fc4 ;lfcK«4 




lao*sss* 




1. 05 


4. 2 


««!iSB*H (rain) 


1 80 


60 


**l3ft (EH) 


1 


1 


SI? (Jim) 


O. 5 


0. 5 


J c (MA/cm2 ) 


2. 4 


0. 6 


I c (A) 


1 20 


30 




20134 


9 9 7 6 


(dag.) 


0. 6 


0. 82 



(J c : 7 7K) 

[00 64] \mm4 

mmmm 0 . 6 3 m o 1 / u ■/ h/wcw^ l^ek 

Ma#H^+«*7v^'^W7|«5tl± ( 4 . 2 v o 1 

tz£ 0 4 0 0°CT«LTL AO#tga»BLht:flaK|g 
JliML, ?^Tlit B B B «MS£»LT@m»K£ 
MUc. r«j@^Jg(iXiH[lI5f«*ga, YBCO# 

[0065] icommmmcoj cm, ici, t°-?» 

[00 66] 14±«HJ4M4&WtR«4«S^^BH 

0 tc, H^i§?Swi«S*A§ < LTffK ( 0 . 
5 um) coM&MZ 1 IML, *S^E£ 1 . 0 
5 v o 1 %tfiT§€TSH^»»I^SSL^*i^t 

ii. «it£o. 2umcomz<7)imizB$LLtzmizt 
mux (mmmsm) . Jcimf*>6o o dfig<ci& 

fcwicfflli. 5 . 

[ o 0 6 7 ] riitr*fLT - mmmmmz** < i ; 



* xmm ( o . 5 ju m > 1 mwm i . *im 

^E^4 . 2 v o 1 %^£ B e B l[»aH4L£*§^t 
fi. «£H£0. 2^mtoJf§«l®^ML^«^t 
SmtX (Jt«^J3#BS) ^ jcgMlcfUM 

[0068] iwai u^mmm^m^TfE^ 
ybc onwKgfiwjs^ats^^ < & 

0 . Kh&tt&tf c ttffi|fij*#ffiT-$- & fc ^.ix 

40 

[006 9] gdtftS 

H»J 3«LA O J&i£ B H B M X. T SUfiM 2WUf 
D^f/YSZ/CeOi j&»&=5:£ I BADMSS^f 

v ^tettSOfcW 3 1 [5|«^iS lz J: 0 , - «S^*«± 

e«Sa. Y B C O A*±jjt*T2b Sit tffflt S fifc . 
[007 0] it0S€»^JcfI, Icf, h-^« 

K50 



4/14/2008, EAST Version: 2.2.1.0 



(8) mm 2 0 0 3-34 527 

13 14 
[00 7 1] * * [g£5] 





Hffi#5 | ttltfl5 




I BAD«£*fc 




1. 05 


1. 05 


4. 2 


4. 2 


»M3lB^ Cmin) 


6 O 


1 8 O 


6 O 


6 O 


(R> 




2 




2 


H* (jlm) 


O. 2 


O. 4 


O. 2 


0. 4 


J c (MA/rf ) 


3 


2. 3 


2. 4 


O. 7 


I c (A) 


6 0 


9 0 


4 B 


2 8 




8586 


13693 


6301 


7507 


¥i£fi <deg. ) 


0. 3 3 


O. 60 


O. 45 


1 . 10 



(Jc:77K) 



[0072] mms 

mm\ 3<t)l ao jiwhS* ttu t mum 2«axt 

nVYSZ/CeOi *>&5r£IBAD«3*|R£ffl 

, ybco s i k aqass . 

[0 0 7 3] i^S€»M^Jcfi, I cfc, 



DVYSZ/CeO! I BAD»&*K*ffl 

ISS. ybco #±jfcii"C* Sit MS 5 ftfc . 
[00 7 5] iO0€»M« J c«. I cffl. t-?« 



[0 0 74] mMM6 



[0076] 





S«fe#J6 | i±fe«6 




I BADl 






1. 05 


4. 2 


MfcSKlia On in) 


1 8 0 


60 




1 


1 


IS)? (^m) 


0. 5 


0. 5 


J c (MA/cm2 ) 


1 . 8 


0. 5 


I c (A) 


90 


2 5 




1 543Z 


6 9 3 7 


fills <deg. ) 


O. 65 


1 . 3 



( J c : 7 7 K) 

[0 0 7 7] JM8W6 

mm 3 col ao m^mmzit ix mmm 2 wuf 

O^/YSZ/CeOi K^IBADS^SIJI 
v^ffitiJtBUH k^«^££l 0 , 

MS. Y B C O&lES&tiX'fo 6Zt tfimztvk. 

[00 78] zemnmm^j cm, i c «, 4 

^5iffi2W'¥fMM£l»M3 fcl»HifcLTffl£Lfc. & 

[00 79] tl±«^M£ffl^l«5&tf 6M 
tftttRM 5 &tf 6 WjgHf i , ^il^l L A OJftfe&S 
«^fflV^H^J 3 ay'4iEl^(2itlgplJ 3 m I t Jtlx 



[0080] 

#^ME£iK»?-*> £ fc £ J: 9 . KEftttfc ft J c fl 
' fc, i^^kftS««#cWJ¥Jlffc«±lMXii^JiS^ 
fcfcfct, #I^7ntxtfcl,MODffil; i. *)Mmm 

m*r-7)v<\(nfcmizmth . 



4/14/2008, EAST Version: 2.2.1.0 



( 9 ) 



WM2 0 0 3-34 527 



(71) EISA 000173784 

^mm^r^m 2 t a s mm 

(72) wm *j± ese 

MffMilMmMM 1-10-13 SfEKAH 

(72)|g3M a± J£ 

JK*fKiIJlC[x ICS 1-10-13 MHSAB 

JfDKSiiiDlCEmS 1-10-13 If HffiAH 



(72)3KB# ft* WHS 

wmamm 1-10-13 mmxm 

(72)^bjj# tgjg n 

jfossEi sc^ms 1-10-13 mh&ae 

F 4G047 JA03 JA04 JB03 JC02 KB05 

KB14 KD02 LA10 LB01 
4M113 AD35 AD36 AD40 AD68 BA01 

BA04 BA23 BA29 CA34 
5G321 AA01 AA04 BA01 BA03 CA22 
CA24 DB02 DB41 DB46 DB47 



4/14/2008, EAST Version: 2.2.1.0 



